GENERAL BACKGROUND INFORMATION

_____________________________________________________________________________________________________________
ACRONYMS AND ABBREVIATIONS USED IN THIS BULLETIN
NOTE:
A positive leap second will be added at the end of December 2016.
Positive leap seconds, beginning at 23 h 59 min 60 s UTC and ending at 0 h 0 min 0 s UTC, were inserted in the UTC time scale on 30 June 1972 , 1981 -1983 , 1985 , 1992 -1994 , 1997 , 2012 , 2015 and on 31 December 1972 -1979 , 1987 , 1989 , 1990 ,1995 , 1998 , 2008 The use of leap seconds ensures that UT1 -UTC will always be held within ±0.9 s. The current value of UT1 -UTC is called the DUT1 correction. DUT1 corrections are broadcast by WWV, WWVH, WWVB, and ACTS and are printed below. These corrections may be added to the received UTC time signals in order to obtain UT1. 
Hours Coordinated Universal Time
The difference between UTC(NIST) and UTC has been within ±100 ns since July 6, 1994. The table below shows values of UTC -UTC(NIST) as supplied by the BIPM in their Circular T publication for the most recent 310-day period in which data are available. Data are given at ten-day intervals. Five-day interval data are available in Circular T . 
BROADCAST OUTAGES OVER FIVE MINUTES AND WWVB PHASE PERTURBATIONS OUTAGES OF 5 MINUTES OR MORE PHASE PERTURBATIONS 2 ms
NOTES ON NIST TIME SCALES AND PRIMARY STANDARDS
Primary frequency standards developed and operated by NIST are used to provide accuracy (rate) input to the BIPM and to provide the best possible realization of the SI second. NIST-F1 and NIST F-2, cold-atom cesium fountain frequency standards, have served as the U.S. primary standards of time and frequency since 1999. The uncertainty of NIST-F2 is currently about 1 part in 10 16 .
The AT1 scale is run in real-time by use of data from an ensemble of cesium standards and hydrogen masers. It is a free-running scale whose frequency is maintained as nearly constant as possible by choosing the optimum weight for each clock that contributes to the computation. UTC(NIST) is generated as an offset from our real-time scale AT1. It is steered in frequency towards UTC by use of data published by the BIPM in its Circular T. Changes in the steering frequency will be made, if necessary, at 0000 UTC on the first day of the month, and occasionally at mid-month. A change in frequency is limited to no more than ±2 ns/day. The frequency of UTC(NIST) is kept as stable as possible at other times.
UTC is generated at the BIPM by use of a post-processed time-scale algorithm and is not available in real-time. The parameters that we use to generate UTC(NIST) in real-time are therefore based on an extrapolation of UTC from the most recent available data. The table below lists parameters that are used to define UTC(NIST) with respect to our real-time scale AT1. To find the value of UTC(NIST) -AT1 at any time T (expressed as a Modified Julian Date, including a fraction if needed), the appropriate equation to use is the one for which the desired T is greater than or equal to the entry in the T 0 column and less than the entry in the last column. The values of x ls , x, and y for that month are then used in the equation below to find the desired value. The parameters x and y represent the offsets in time and frequency, respectively, between UTC(NIST) and AT1; the parameter x ls is the number of leap seconds applied to both UTC(NIST) and UTC, as specified by the IERS. Leap seconds are not applied to AT1.
UTC(NIST) -AT1 PARAMETERS
UTC(NIST) -AT1 = x ls + x + y*(T -T 0 )
